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ABSTRACT 

The Nuclear Safety Information Center (NSIC) is a 
highly sophisticated scientific information center operated at Oak 
Ridge National Laboratory (ORNL) for the U, S. Atomic Energy 
Commission. Its information file, which consists of both data and 
bibliographic information, is computer stored and numerous programs 
have been developed tc facilitate the use of this information. The 
Center maintains part of a small communications network which now 
includes 13 remote terminals (6 in NSIC offices) through which most 
information is added to the computer and much is routinely retrieved. 
The supporting programming permits extensive manipulation of the 
computer stored information as well as interactive telecommunications 
from all of the remote terminals. The report gives recommendations 
for the development of ar. information system for the Coast Guard 
which include an interim system for immediate use prior to the 
development of the ultimate system. The former would include 
installation of a teletype unit at NSIC to connect to an existing 
Coast Guard system through which unit, and a manual link, information 
could be retrieved from a computer store developed at ORNL. The 
ultic te system would involve transfer of the computer store to the 
CDC to be installed at Coast Guard Headguarters and a network of 
remote consoles including one at NSIC for the maintenance of the 
store. (Author/AB) 
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FOREWORD 

The NAS-NRC Committee on Hazardous Materials was established in 196h 
in response to a request from the Commandant of the U.S. Coast Guard to 
the President of the WAS. The Committee is charged to advise the Coast 
Guard on scientific and technical questions relating to the safe maritime 
transportation of hazardous materials. The charge has been broadened to 
include advice concerning the characteristics of the information system 
which the Coast Guard requires for both its emergency and routine needs 
for numerical-, bibliographic-, and management- type information. 

In order to fulfill its obligations the Committee on Hazardous Mate- 
rials has met regularly since 196^ and the technical results of its ac- 
tivities have appeared in form of Proceedings of Conferences held annually 
since 1965 and other topical reports including a tentative guide entitled 
"Evaluation of the Hazard of Bulk Water Transportation of Industrial 
Chemicals" published by NAS this year. 

The 1970 Conference was held at the U.S. Coast Guard Academy in New 
London, Connecticut, and was comprised of a two-day meeting; the first of 
which was concerned with technical papers on chemical and transportation 
hazards, and the second on information and communication problems. Wm. B. 
Cottrell was invited by the NAS to present a review of the operation of the 
Nuclear Safety Information Center at ORNL and what recommendations we 
might have regarding the establishment of a similar center at ORNL but 
directed to the Coast Guard's specific needs. This is done in the follow- 
ing paper which was presented at the 1970 Conference. 
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Abstract 



The Nuclear Safety Information Center is a highly sophis- 
ticated scientific information center operated at ORNL for the 
U.S. Atomic Energy Commission. Its information file, which 
consists of both data and bibliographic information, is com- 
puter stored and numerous programs have been developed to 
facilitate the use of this information by its diverse users 
through the many services which the Center performs. In sup- 
port of its work the Center maintains part of a small communi- 
cations network which now includes 13 remote terminals (6 in 
NSIC offices) through which most information is added to the 
computer and much is routinely retrieved. The supporting pro- 
gramming permits extensive manipulation of the computer stored 
information as well as interactive telecommunications from all 
of the remote terminals. The Center is staffed by selected 
senior laboratory technical personnel who are assigned on a 
part time (avg ~l/3) to the Center. Recommendations for the 
development of an information system for the Coast Guard in- 
clude an interim system for immediate use prior to the de- 
velopment of the ultimate system. The former would include 
installation of a teletype unit at NSIC to connect to an 
existing Coast Guard system through which unit, and a manual 
link, information could be retrieved from a computer store 
developed at ORNL. The ultimate system would involve trans- 
fer of the computer store to the CDC to be installed at 
Coast Guard Headquarters and a network of remote consoles in- 
cluding one: at NSIC for the maintenance of the store. 



1. INTRODUCTION 

The recent spectacular growth of the nuclear power industry into a 
multibillion dollar enterprise and the concurrent increase in the prob- 
lems and concerns regarding nuclear safety have given rise to a deluge of 
information and data in the form of progress and topical reports, journal 
articles, meeting papers. Preliminary and Final Safety Analysis Reports, 
Advisory Committee on Reactor Safeguards' letters. Regulatory questions 
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to reactor license applicants, responses to these questions, and related 
material . 

The Nuclear Safety Information Center (NSIC) at Oak Ridge National 
Laboratory (ORNL) was established in 1963 by the U.S. Atomic Energy Com- 
mission, Division of Reactor Development and Technology, to act as a focal 
point for the collection, evaluation, and dissemination of this type of 
information so as to assist in defining and solving problems relevant to 
the design and operation of nuclear facilities. 1 Since it became opera- 
tional in mid-1963, NSIC has indexed over 40,000 references into its 
storage files. Pertinent abstracts are readily retrievable ty remote con- 
soles from the files at the central computer in various forms so as to 
serve a number of requirements enabling the staff to be responsive to 
many needs. 

Early in 1967, this computerized system, which then dealt only with 
bibliographic information, was supplemented with a computerized system 
containing design, construction, and operating data on nuclear facilities. 
This system, known as CHORD-S (Computer Handling of Reactor Data — Safety), 
was completed in 1969 and - has been in operation since that time. 2 , 3 As 
with the NSIC programs, there are several CHORD-S computer programs and 
subroutines to input, update, and manipulate the data as required by AEC 
needs. 

It is the purpose of this report to describe the operation of the 
Nuclear Safety Information Center and the computerized systems which the 
Center has developed for handling numerical, bibliographic, and management 
information. Because of the needs of its users, the communication network 
associated with the Center is quite modest — consisting of 1 6 remote ter- 
minals located in Washington, D.C., and Oak Ridge, Tennessee, and connected 
to an IEM-36O Model 50/65 — but the computer programs which have been de- 
veloped to handle both the data and bibliographic information are quite 
sophisticated. Following the discussion of existing NSIC capabilities are 
some recommendations based upon our experience for consideration by the 
U.S. Coast Guard in their efforts to define and develop a comprehensive 
"information system" for their needs. 
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2 . OPERATION OP NUCLEAR SAFETY INFORMATION CENTER 

The Nuclear Safety Information Center (NSIC) is administered at Oak 
Ridge National Laboratory as a semiautonomous group, responsible to an 
Assistant Laboratory Director. At the present time, the staff is composed 
of 34 technical specialists (most of whom serve on a part-time basis), a 
technical editor, a computer programmer, an information specialist, and 
five secretary- typists, as listed in Table 1. The scope of the Center's 
technical cognizance is roughly outlined by the 21 general categories 
listed in Table 2 into which we found it convenient to group our work. 

The director of the information center is the director of ORNL' s 
nuclear safety research and development program and the editor of Nuclear 
Safety . The assistant director, who is responsible for the day-to-day 
operation of the center, is an assistant editor of Nuclear Safety . The 



Table 2. Information Categories with NSIC 



1. General Safety Criteria 

2. Siting of Nuclear Facilities 

3. Transportation and Handling of Radioactive Materials 

4. Aerospace Safely 

5. Heat Transfer and Thermal Transients 

6. Reactor Transients, Kinetics, and Stability 

7. Fission Product Release, Transport, and Removal 

8. Sources of Energy Release Under Accident Conditions 

9 . Nuclear Instrumentation, Control, and Safety Systems 

10. Electrical Power Systems 

11. Containment of Nuclear Facilities 

12. Plant Safety Features 

13. Radiochemical Plant Safety 

14. Radionuclide Release and Movement in the Environment 

15. Environmental Surveys, Monitoring, and Radiation 

Exposure of Man 

16. Meteorological Considerations 

17. Operational Safety and Experience 

18. Safety Analysis and Design Reports 

19. Radiation Dose to Man from Radioactivity Release to the 

Environment 

20. Effects of Thermal Modifications of Ecological Systems 

21. Effects of Radionuclides and Ionizing Radiation on 

Ecological Systems 




Table 1. NSIC Staff Assignments 



k 



u 






H H H O 
O O O H 



1 



s 



a 

II 

25 



If 



H H 
a o 



H rH W lA 

o o d o 



a o «a 

H HH 



CM CM CO - t lOCQ t- 00 ON O 



9 9 



S 

i? 

£ 

<a 

C/1 

0) 

C 




tH 

•H 

1 



oooo 

H H H rH 



•8 S-3 






03 3 






o 



O & 
P tiro 

8 8« 
nj CU O 
C5 , -H 
-P 

ill 

i M p U 

!§S 3 



alia aa alii Iggias asaaas£sag§aaai!aaa 




m j 



N C •»■> 



03 



^ .J « M . . 

W O C C 'J 

•H C2 *H W O 

tO -H tp rH 

o yep o 
h d w d o 

o us <U w -P 



*3 



CO C 

fif 



, 3pa5a i >B !l ^i6gS <) ;c#4^ 

,d o K 3 o o ca Soo-HomdcJc*. Jhos.. 
p T-t o t H *H -H -H p 0 ) •■( H p rf -H g p .^ +> ^,-h 

niminmrdml 




«> ol 1?4> 

“ - 03 rH 4> P 
O © 




P d o 

^ <13 O H ta H T 

pMdtoH o> o d P d 

13 ifi O H W Q P d 

_ _ *H U 10 'd H -P +5 ;3 *H 

fllislilalill 



* w m pa wp ajpws cwso^o p»pwp«PH<;swoDzS5<owH4wt) 
bKSH d « w d 3c d w d w d d a? pa p 4 d d « m d sb y. d d d « « d d w y m d 



V* 



er|c 



HJ.S. department of Commerce, ^nvircrr-.ental Science Services Administration, 
Computing Technology Center. 



5 



technical staff is composed entirely of senior people who have been work- 
ing in their areas of specialty for a number of years and who continue to 
work in these areas. These scientific middlemen are the backbone of NSIC. 
In fact, as it was so aptly expressed in the "Weinberg Report" in 1963, 

"The essence of a good technical information center is that it be operated 
by highly competent working scientists and engineers — people who see in 
the operation of the center an opportunity to advance and deepen their own 
personal contact with their science and technology." 4 

A variety of information services is offered by NSIC tc. the nuclear 
community. The principal ones are listed in Table 3. One of the most im- 
portant of the services is the preparation of authoritative state-of-the- 
art reports and review articles. Each member of the NSIC technical staff 
is expected at one- to two-year intervals to prepare a review that will 
either be issued as a report in the ORNL-NSIC series or published as an 
article in Nuclear Safety . These reviews serve as vehicles for the analy- 
sis and evaluation of experimental and theoretical data and can even result 



Table 3. List of NSIC Services 



1 . 

2 . 

3. 

4 . 

5. 

6 . 

7. 

8 . 

9- 

10 . 



11 . 

12 . 

13. 

14 . 
15- 



Issues state-of-the-art reports 

Cooperates in the preparation of the journal, Nuclear Safety 
Prepares abstracts of nuclear safety literature 
Issues indexed bibliographies of accessions* 

Operates an SDI program* 

Answers technical inquiries 

Prepares special retrospective bibliographies* 

Provides information on current research and development* 
Provides technical consultation 

Makes document collections available for use by qualified 
visitors 

Prepares special reviews for NSIC comment on request 
Makes literature searches* 

Proposes experimental work 
Prepares handbooks 
Reactor data* 




*These services employ the center’s computerized information 
either in batch form at the computer or more commonly using tele- 
communications access. 
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in the synthesis of new data. They provide a useful technique for iden- 
tifying future research efforts. The review articles which have appeared 
in Nuclear Safety are too numerous to tabulate, but a listing of all NSIC 
state-of-the-art reports published to date is available from NSIC on re- 
quest. 

The Nuclear Safety journal is available by subscription only, but 
all other NSIC services, including state-of-the-art reports, may be ob- 
tained from the Center without charge by persons who are active in the 
nuclear field. Those who do not fall in this category may purchase such 
reports for a nominal sum from the Clearinghouse for Federal Scientific 
and Technical Information, Springfield, Virginia. While the Center does 
provide reference lists, generally developed from a computer search, we 
do not supply copies of any reports except those which we generate, al- 
though sources are identified. The services that relate uniquely to this 
symposium will be discussed later in more detail. 

The process flow for a document and the information that is even- 
tually stored in the computer on that document is as follows: 

1. Documents for review are selected by an information specialist, 
who routes them to appropriate staff scientists or engineers, 
each a specialist in some aspect of the Center's scope. 

2. The technical specialist then scans the reports, journal articles, 
etc., making appropriate entries, including abstracts and key- 
words, on office form called "green sheets." Other information 
centers at the Laboratory use other colors. 

3. The technical specialist sends the green sheets and documents 
back to the information specialist, who makes certain biblio- 
graphic indexing entries on the forms. 

The green sheets are then sent to the editor, who edits the en- 
tries and then sends the green sheets to typists for computer 
entry. 

5. The typists use IBi-2260 Cathode Ray Tube Scopes to enter the 
abstracts, keywords, etc., directly into the computer where the 
references enter a storage "data cell" p.: t d are immediately 
available for retrieval. 
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The process flow for reactor data which is entered into the CHORD-S 
storage file is somewhat simpler. The data is first extracted from the 
available sources — usually documents submitted for license applications — 
and entered by hand onto an established form. This form is submitted for 
keypunching, resulting in punched cards as input data, or the form may be 
typed on an MTST typewriter producing a magnetic tape and a proof copy. 

The tape when converted on a Digi-Data converter is computer readable. 

A detailed discussion of the many services provided by NSIC, and the 
problems encountered therein, is beyond the scope of this report. How- 
ever, some of the more salient available documents which discuss these 
matters are referenced here for those who may be interested in such de- 
tails. 1 ; 3 > 5 ; 6 The operations of NSIC, including those services which 
utilize the computer numerical, bibliographic, or management information 
bases, are discussed further in the following sections of this report. 

3. NSIC'S COMPUTER BASE AND COMMUNICATIONS NETWORK 

NSIC' s computer activities are conducted on a time-shared basis on 
an IBM- 360 Model 50/65 (OS/MVT) at the Oak Ridge Computing Technology 
Center (CTC). NSIC's remote console equipment consists of two IBM-2740 
typewriter- printers and four IBM-2260 CRT consoles. 

Another operating IBM-2740 is located in the offices of the AEC Regu- 
latory Staff in Bethesda, Maryland, and another in the offices of the AEC 
Division of Technical Information Extension at Oak Ridge, Tennessee. An 
additional 274-0 is being installed for the ORNL Ecological Sciences Divi- 
sion. Thus the NSIC communications network currently consists of sixteen 
remote consoles (six at NSIC) each connected to the IEM-360 computer by 
leased phone lines. 

The IBM-360 Model 50/65 is a third-generation digital computer which 
not only is capable of supporting many remote consoles (the exact number 
depending upon peripheral equipment, other computer uses, and console re- 
quirements), but also has data storage devices which allow access to seg- 
ments of the data bank without having to search through the data in a 
sequential manner, as is required in processing data on magnetic tape. 
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The resulting communications system is illustrated in Fig. 1, wherein 
the remote terminal is shown at the lower left of the figure time- sharing 
with other terminals. Meaningful conversational exchanges via telephone 
line "between terminals and the central computer may employ query and re- 
sponse techniques developed jointly by CTC programming personnel and ORNL 
reactor engineers. As illustrated in Fig. 1, a telecommunications type- 
writer transmits queries and prints, at a rate of 15 char/sec, output 
data selected for preservation in hard copy. An alphanumeric CRT console 
provides rapid (up to 240 char/sec) visual display of transitory output 
information. . (Rapid responses displayed by the CRT hasten progressive 
dialogue up to the point of obtaining ultimate search objectives . ) A 
vector-type CRT may be employed to provide graphic displays for the sys- 
tem users to gain the advantage of information in pictorial, form. Dia- 
grammatic illustrations and voluminous material, not readily adaptable to 
computer storage, as well as all documents, are referenced in the data 
bank to guide retrieval from local terminal auxiliary files which are 
mechanized by microfilm storage-readout devices or more simply document 
libraries . 

Information is now routinely added to the computer store through the 
2260 CRT consoles at the Center. However prior to this capability, infor- 
mation was added either via punched cards or via tape produced by an IEM- 
MTST typewriter, and these latter modes are still used in special circum- 
stances . 

While the computer store is routinely scanned from the remote con- 
soles, the results of any given search of the store may be printed out 
either at the remote station or the computer itself. In general, produc- 
tion type operations (SDI, bibliographies) are printed out at the computer 
because of the fast printout capabilities available there. The printout 
from special searches is routinely performed at both locations, depending 
upon the urgency with which the information is needed, other console needs, 
and the length of the search. 

Detailed. information on the development of this system for the needs 
of the Nuclear Safety Information Center will be found in Ref. 7, a copy 
of which is attached (as Appendix A) because of its relevance to this re- 
port. The adaptation of this system to serve the data handling needs of 
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the AEC are discussed in Ref. 8 which is also attached (as Appendix B) 
for the same reason. 

4. AUTOMATED HANDLING OP BIBLIOGRAPHIC 
INFORMATION (NSIC) 9 

A prime consideration in developing the computer programs was to keep 
the system flexible enough to permit growth of NSIC operation and to make 
it feasible to extend the system to the work of other information centers 
without major modifications to the programs. Both these requirements 
dictated that the programs be fast and that the capacities of the programs 
be large. To date, six other centers have used the basic programs. 

The IBM- 360 computer possesses certain characteristics which the 
other equipment at CTC does not have and which are of special interest 
for the NSIC work. These characteristics are (a) the remote console sup- 
port feature and (b) data storage devices which allow access to segments 
of the data bank without having to search through the data in a sequential 
manner as is required in processing data on magnetic tape. 

A considerable amount of the planning of the new system involved the 
detailed study of how to use these new features to perform certain needed 
functions for NSIC. The resulting system is described in detail in Ap- 
pendix A. The remote console feature is used to support consoles at the 
NSIC which is located nine miles from CTC. Specifically, providing the 
retrospective search capability via a console is probably the most im- 
portant of the added functions. This provides the analyst at NSIC a means 
to obtain the results of a search in a few minutes. It also provides a 
flexibility for "browsing” the data in a way which was not possible with 
the original search program. Organizing the data bank in such a manner 
as to support console searching influenced the decision to do at least 
part of the input of data via console as an alternate to the present two 
steps of -typing the material on the input form and keypunching from the 
form. This console input is especially desirable for making changes to 
the file . 







